The objective of this research is to estimate price (direct and cross) and expenditure elasticities for major food commodities in Egypt. The food commodities are divided into six sub-models depending on the homogeneity within each group of commodities and the data availability quantities consumed and the corresponding retail prices for each individual item. Some commodities are aggregated in groups such as other beans, other vegetables, fruits(1), fruits(2) and oils. The Linear Almost Ideal Demand System (LAIDS) model is applied in estimating a system of demand equations for each group of food commodities. To avoid the invalid inference and spurious regression problems that may be created by non-stationary data series, the Fully Modified Least Squares (FMLS) estimator is utilized. The demand parameters satisfy the Engel aggregation, cournot aggregation, homogeneity and symmetry conditions.
ABSTRACT
The objective of this research is to estimate price (direct and cross) and expenditure elasticities for major food commodities in Egypt. The food commodities are divided into six sub-models depending on the homogeneity within each group of commodities and the data availability quantities consumed and the corresponding retail prices for each individual item. Some commodities are aggregated in groups such as other beans, other vegetables, fruits(1), fruits(2) and oils. The Linear Almost Ideal Demand System (LAIDS) model is applied in estimating a system of demand equations for each group of food commodities. To avoid the invalid inference and spurious regression problems that may be created by non-stationary data series, the Fully Modified Least Squares (FMLS) estimator is utilized. The demand parameters satisfy the Engel aggregation, cournot aggregation, homogeneity and symmetry conditions.
The results indicate that expenditure elasticities of the majority of food commodities/groups are less than the unity except fot the fruits2 (1.110), indicating necessity effects. This can be also interpreted as following the increasing of consumptions of these commodities is strongly connected with increasing of all income levels. The results also show that the own price elasticities for food commodities/groups are inelastic. For fruits 2, its inelastic own price elasticity still indicates that it tends to be very sensitive to price changes. The relative high cross price elasticities in all sub-models illustrate the strong substitute or complementary effects of the price change of one commodity one quantities consumed from other commodities in the same sub-models.
Therefore, structural implications from the estimated elasticities are important. The estimated own and cross price and expenditure elasticities must be analyzed during the economic reform for better understanding all economic changes affecting prices as well as consumption and expenditures.
INTRODUCTION
Consumer demand for food is an important component of the structure within which the agricultural sector must operate. Since the demand for food is, in general, inelastic and production or supply somewhat variable, accurate estimates of demand parameters are important as inputs for the development of national price, stabilization, trade, storage production and other policies.
Effective analysis of Egyptian agriculture and food policy requires a comprehensive view of the sector. The analysis must take into consideration the interrelationships within the agriculture sector, and in particular on the consumption side of market. For Egypt, this aspect of policy analysis is relevant especially because of the importance of linkages among food consumption, agriculture, and trade policy. The highly sensitive nature of the
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Arab Univ. J. Agric. Sci., 24(2), 2016 economy, especially in the reform process, requires careful and comprehensive approaches to policy. The agriculture and food sectors are important to food security and political stability and in themselves as major components of the economic system in Egypt. The modern theory of consumer behavior is the basis for estimating systems of demand equations. These systems yield estimates of own and cross price elasticities. The Linear Almost Ideal Demand System (LAIDS) model is applied in estimating a system of demand equations for food commodities. The consumer theory is valuable in indicating plausible assumptions for making estimates of demand parameters in a statistically tractable framework. In particular, the theory offers conditions under which own-and cross-price and income elasticities of demand can be estimated with an economy of parameters and with systematic behavioral interrelations.
PROBLEM AND OBJECTIVES OF THE RESEARCH
Structural implications from the estimated demand elasticities are important. The estimated own and cross price and expenditure elasticities and food policies during the economic reform must be analyzed to understand all economic changes affecting prices as well as consumption and expenditures.
Therefore, the main aim of this research is to econometrically estimate food demand elasticities. The expenditure (or income) and price elasticities of demand can be used for assessing implications of changes in income or prices on food demand that result from economic trends or changes in policies. The following are the specific objectives of the study:
• To estimate the expenditure elasticities, for the selected food commodities, and •To estimate the own-and cross-price elasticities, for the selected food commodities. Quantity data are mainly from balance sheets that adjust production for stocks, exports, imports and disappearance prepared by the Agricultural Economics Research Institute (AERI) / Ministry of Agriculture and Land Reclamation (MOALR). The data of the consumption and the prices of all commodities included in the six sub-models are included in the appendixes (1) and (2) with three averages for the periods 1980-2014, 1980-2000 and 2001-2014, respectively. 
DATA

THEORETICAL BASES
The two forms of the Almost Ideal Demand System (AIDS)
The AIDS has been widely used in applied studies. Although the AIDS model is intrinsically nonlinear in its parameters, the linear approximation version of AIDS (LAIDS) using the Stone's share weighted price index has been widely applied to simplify the estimation process. Besides its aggregation properties, LAIDS is popular due to availability of this approximate version with linear parameters.
467
Let a statistical model y = f(x, θ) + ε , where x and y are two vectors of variables, θ is a vector of parameters, and ε is the error term. It is said to be nonlinear in parameters if  y/ = g( , x), which is a function of parameter  . A linear model is a special case of a nonlinear model when  y/  = h(x), which is not a function of parameter . The AIDS model of Deaton and Muelbauer is derived from a cost function with an appropriately defined functional form. The AIDS model is defined by:
where w i is the expenditure share of the i th good, p i is its price, x is total expenditure of the estimated food group, iiand ij are parameters to be estimated, P is the price index as defined in (2), i is the error term and P is (2)
The Price Indexes
Most previous empirical applications have used a linear approximation for ln(P). The resultant AIDS is linear in parameters and the commonly used linear estimation procedures can be applied. The linear approximation is Stone's price index, defined as In both models, the true AIDS and the LAIDS, the following restrictions have to be satisfied:
Adding up:
2. Homogeneity: 3. Symmetry:
Calculating of the Elasticities
To calculate the expenditure elasticities the equation (7) is used in both models (true model and LAIDS).
(7)
The calculating of the price elasticities (own and cross) can be done using equation (8) 
Estimation Method
The properties of series data are explored, and some data series are found to non-stationary, but cointegrated. To avoid the invalid inference and spurious regression problems that may be created by non-stationary data series, the Fully Modified
Least Squares (FMLS) estimator is utilized. While the linear approximation form of the AIDS was used, the parameters of the last equation of each model were not estimate. They were calculated from the restrictions imposed in each of the six models. In all six LAIDS models the stone price index was used. The expenditure and price elasticities were calculated using equations (7) and (11), respectively. The total expenditure in each model is equal to the expenditures of the three or four commodities included in the model.
RESULTS OF AIDS MODELS
Cereals & staples
This sub-model includes four cereals and staples commodities wheat (including wheat and wheat flour), maize, rice and potatoes. Estimated parameters for cereals are contained in Table (1) . Data used in these estimates are for 1980 to 2014. The signs of parameter estimates and their magnitude relative to their standard errors indicate that the demand specification is fairly consistent with the data.
The calculated price and expenditure elasticities for cereals given in Table ( 2) indicate that direct price elasticities for each commodity have a negative sign, and are all different from zero. The own price elasticities are only elastic for wheat and maize and inelastic for rice and potatoes, as expected. The estimated elasticities indicate that a 10 percent increase in the price of wheat reduces its estimated consumption by about 4.5 percent. The calculated cross price elasticities between wheat and maize have a negative sign, which indicates that consumers view the two commodities as complements rather than substitutes. Also, according to the cross price elasticities, the consumption of wheat is more affected by the change of maize price than vice versa. From the positive cross price elasticizes among wheat, maize, rice and potatoes, it is clear that the consumers are considering wheat, maize, rice and potatoes as substitutes to each other. The lowest own price elasticities are for maize followed by wheat.
The expenditure elasticities shown in Table ( 2) are positive, implying that all of the cereals and staples commodities are "superior." According to these four elasticities, the consumers are considering the four commodities as necessities. In general terms, these results indicate that a 10 percent increase in total expenditure is associated with an increase of about 5.6, 5.0, 6.7 and 7.9 percents in wheat and maize, rice and potatoes consumption, respectively.
Pulses
Data used in these estimates are for 1980 to 2014. The estimated parameters for other staples in Table ( 3) are encouraging, as they are for very sensitive commodities to any income changes. Most coefficients of equations in the model are statistically significant at good rejection levels.
On an economic basis, the calculated elasticities in Table ( 4) seem to be plausible. All own price elasticities are negative in sign and expenditure elasticities have positive signs. The own price elasticities for the three commodities are magnitudes consistent with observed consumption. The own price elasticities of beans and peas are higher compared with the own price elasticity of other beans. While the cross price elasticities between bean and peas are positive (substitute effect), all other cross price elasticities among the three commodities are negative indicating a complementary rather than a substitute effect. The price changes for beans and peas have almost the same negligible impacts on consumption on the other commodity.
While the estimated expenditure elasticity for bean, 0.561, is lower than the estimated expenditure elasticities for peas and other beans, which indicates that the consumer considering it as a necessity.
Meats
This sub-model includes three commodities red meats, poultry and fish. Estimated parameters for meats are contained in Table (5) . Data used in these estimates are for 1980 to 2014. The demand specification was consistent with the data. Most coefficients of the model estimates are statistically significant.
From Table ( 6), the red meat own-price elasticity, -0.435, is in the normally expected range. The poultry own-price elasticity, -0.640, appears high than expected. However, it is important to note that according to the own price elasticities, the three commodities are considered inelastic to price changes. Consistent with the theory, all calculated cross price elasticities are negative, implying that the complementary effects. The effect of the red meat price change on poultry consumption is much less than vice versa. The cross price () Standards errors in parentheses *** = significant at 1% ** = significant at 5% * = significant at 10% -= insignificant Source: Results of the sub-model based on data data of appendixes (1) and (2). () Standards errors in parentheses *** = significant at 1% ** = significant at 5% * = significant at 10% -= insignificant Source: Results of the sub-model based on data data of appendixes (1) and (2). () Standards errors in parentheses *** = significant at 1% ** = significant at 5% * = significant at 10% -= insignificant Source: Results of the sub-model based on data data of appendixes (1) and (2). (5) elasticities show that a 10 percent increase of poultry price decreases the consumption of red meat and fish by 0.3 and 1.5 percents, respectively. The negative cross price elasticities between poultry and fish indicate that consumers view both of them as complements to each other. Also, the price change of poultry has the same impact on the consumption of fish as vice versa. The expenditure elasticity of red meat (0.711) implies that the red meat and poultry (0.625) are considered as necessities. The estimated expenditure elasticity for fish (0.911) tends to be equal to the unity implying that the each expenditure (income) change will have an equal impact on its consumption.
Vegetables
The parameter estimates in this model are for onion, tomatoes and other vegetables. Data used in these estimates are for 1980 to 2014. Coefficients are statistically significant at high levels of rejection. The signs of parameter estimates in Table (7) relative to standard errors indicate that the specification of the demand system is consistent with the data.
The relatively low own price elasticities for vegetable commodities in Table (8) (-0.294 for onion, -0.411 for tomatoes and -0.525 for other vegetables), can be justified because that vegetables have a fixed position in the Egyptian menu. All cross price elasticities among the three commodities have negative signs indicating the complementary effects among the three of them. Also, the cross-price elasticities suggest that the price changes of onion has almost no impacts on the consumption of tomatoes and other vegetables, while the price changes of tomatoes and other vegetables have higher impacts on the consumption of onion than by its own price change. This indicates that the consumption of onions is highly linked to the consumption of tomatoes and other vegetables. This argument also explains why the consumption of other vegetables is also affected by the price change of tomatoes.
The expenditure elasticities of onion, tomatoes and other vegetables are as expected, which indicates that the consumers view these commodities as necessities.
Fruits
Data used in these estimates are for 1980 to 2014. Since the late 1970s fruit has increased its share in expenditure. Most signs and magnitudes of parameter estimates in Table (9), relative to their standard errors, indicate that the specification of the demand system is consistent with the data. Most coefficients of equations in the model are statistically significant at good rejection levels. () Standards errors in parentheses *** = significant at 1% ** = significant at 5% * = significant at 10% -= insignificant Source: Results of the sub-model based on data data of appendixes (1) and (2). The own price elasticities represented in Table ( 10) have negative signs. The estimated citrus, fruits (1) and fruits (2) own-price elasticities of -330, -460, -0.879, respectively, are plausible. The relatively high fruits (2) price elasticity is expected since this group includes all the fruits with the highest prices. With the expectation the substitute effect is between citrus and fruits (2). Also, the price change of watermelons has much less impact on the consumption of fruits (2) than vice versa, which can be also observed in the relation between citrus and fruits (2).
Expenditure elasticities of citrus, frits (1) (0.523 and 0.886) indicate that both commodities are necessities, while the high expenditure elasticities of fruits (2) indicate that this group is luxurious, due to their high prices. The consumption of fruits (2) commodities is more likely to increase with higher income than are any other commodities.
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Other commodities
Data used in these estimates are for 1980 to 2011. Eggs, milk and other dairy products, oils and sugar are included in one sub-model. Milk and eggs are traditionally important food commodities. Not only are they protein sources, but their prices, compared to prices of other food commodities, were for a long time relative low. The share of oils and sugar trends to be very important components in the family expenditure budget. The main reason is the liberalizing of their prices.
The signs of parameter estimates and their magnitude relative to their standard errors indicate that the demand specification is fairly consistent with the data. Most estimated coefficients are statistically significant (see Table 11 ).
On an economic basis, the calculated elasticities in Table 12 seem to be plausible. All own price elasticities are negative in sign and are inelastic and expenditure elasticities have positive signs. The own price elasticities for the four commodities are magnitudes consistent with observed consumption. From Table ( 12), the eggs own-price elasticity, -0.216, is in the normally expected range. The milk own-price elasticity, -0.671, is higher than the other own price elasticities of this group. However, it is important to note that according to the own price elasticities, the four commodities are considered inelastic to price changes, especially the elasticities of oils and sugar (-0.154 and -0.165) . Consistent with the theory, cross price elasticities between eggs and are negative, implying that the complementary effects.
According to the expenditure elasticities of the four commodities, eggs and milk are considered as necessities, especially the oils. () Standards errors in parentheses *** = significant at 1% ** = significant at 5% * = significant at 10% -= insignificant Source: Results of the sub-model based on data data of appendixes (1) 
Concluding observations & recommendarions
1. The main objective of this study is to provide policy and decision makers, producers and other agents of the economy with basic information about the structure of consumer demand for major food commodities. These results focus attenuation on the impact of economic changes in the economic transformation. These estimates of the own-, cross-price and expenditure elasticities are a valuable resource for anticipating impacts of the economic reform. 2. The research provides estimates for price and expenditure elasticities for 21 food commodities using LAIDS and 6 sub-models for groups of commodities. Although the results represent newly available information on the final demand for food in Egypt, they are not without limitations. Some of these limitations are particularly fertile areas of future research. Those mentioned here help to illustrate the advantages and disadvantages of the present results and to recommend areas for future work. 3. Structural implications from the estimated elasticities derived work AIDS models are important. Many economic changes affect prices as well as consumption and expenditures. 4. Several areas are specifically recommended for additional research. Using various simulations, it is easy to make some projections about changes in the structure of food consumption, after explaining the price and expenditure elasticities for each commodity. Generally, implications of the demand structure at the farm or wholesale level are much the same as those of the final demand system. This research provides a basis for future detailed analyses of the structural implications in more detail.
5. Also, the set of commodities used in this research should be extended to all food commodities. On the other hand, the elasticities for meats, vegetables, fruits, and oils could be reestimated by commodity bias and not as an aggregated group. 6. The differences between the rural and urban areas in Egypt are significant and it is difficult to estimate plausible demand systems for both together. The problem of this study was a lack of price and consumption information for both rural and urban areas. Emphasizing the demand systems to rural and urban areas will allow improved analysis of consumption patterns. 7. The effect of quality change was also not addressed. If there is quality change, then we must adjust demand estimates accordingly to reflect these different features of the food supply. 8. Finally, other researches would complement the analyses of prices and projections. Various simulations using projected prices and expenditures can test the robustness of the results and evaluate implications for estimated consumption, expenditure, and nutrition.
